In this work, we study strong and radiative decays of S-wave DΞ molecular state, which is related to the Ω * c states newly observed at LHCb. The coupling between the DΞ molecular state and its constituents D and Ξ is calculated by using the compositeness condition. With the obtained coupling, the partial decay widths of the DΞ molecular state into the Ξ
where the η and β will be integrated out, and the α is a free parameter, which will be discussed later.
Considering the quantum numbers and phase space, the strong decay modes of Ω * c are Ω * c → Ξ occurs by exchanging a proper strange meson and hyperon as shown in Fig. 2 . In the present work, we estimate these triangle diagrams in an effective Lagrangian approach. Besides the Lagrangian in Eq. 1, the effective Lagrangians of relevant interaction vertices are also needed [32] [33] [34] [35] [36] .
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FIG. 2: Feynman diagrams for the
and Ω * c γ decay processes.
where the m Λ , m Σ , and m Ξ
are the masses of the particle Λ, Σ,
c , respectively. The coupling constant g KD * s D = 1.84 is estimated in the framework of light-cone QCD sum rules [37] and g = 6.6 is taken from [32, 35] . The τ is the Pauli matrix, Σ represents the Σ triplets, andD andK are the doublets of charmed and K mesons.
The couplings for the different charge states are related by isospin symmetry:
One can estimate the couplings constants from SU(4) symmetry and phenomenological constraints [38] g
where g NNπ = 13.26 [36] , and α NNπ = 0.64 [38] . The numerical values of the couplings constant are listed in Table I . The involved interaction related to the photon field and the charmed mesons is [39] .
where the field-strength tensors are defined as
, and e = √ 4π/137. According to the Lagrangian and the radiative decay width of Γ D * 0 →D 0 γ = 26 KeV that was deduced from the data on strong and radiative decays of D * meson by theoretical predictions [25, 40] , the coupling constant g D * 0 D 0 γ can be determined as
where m D * 0 = 2.007 GeV, m D 0 = 1.865 GeV. Similar, the coupling constant g D * + D + γ = −0.5GeV −1 is estimated from the partial decay width of Γ D * + →D + γ =1.334 KeV [1] with m D * ± =2.010 GeV. The minus sign is adopted according to the lattice QCD and QCD sum rule calculations [41, 42] .
In evaluating the amplitudes which are shown in Figs. 2, we need to include the form factors because hadrons are not pointlike particles. We adopt here the monopole-type form factor F B (q 2 ) that was used in many previous works [26, 43] ,
with M being the mass of the exchanged meson and baryon. The cutoff Λ = M + λΛ QCD with Λ QCD = 220 MeV is taken from Refs. [44, 45] . The parameter λ reflects the nonperturbative property of QCD at the low-energy scale, which will be taken as a parameter and discussed later. Putting all pieces together, we obtain the amplitudes for
c , and Ω * c (2695)γ which correspond to the diagrams in Fig. 2 , which reads
The corresponding partial decay widths then read
where J is the total angular momentum of the initial Ω * c state, the overline indicates the sum over the polarization vectors of final hadrons. Here | p K/γ 1 | is the 3-momenta of the decay products in the center of mass frame.
III. RESULTS
Regarding the five new Ω * c as ΞD hadronic molecules, the coupling constants g Ω * c ΞD can be estimated from the compositeness condition. As shown in Eq. (3), the coupling constant is dependent on the parameter α. In Fig. 3 , we show the dependence of the coupling constants g Ω * c ΞD on the cutoff parameter α. The coupling constant g Ω * c ΞD decreases with the increase of α. Taking the Ω * c (3119) as an example, the value of the coupling constant g Ω * c (3119)ΞD is not very sensitive to the model parameter α when varying cutoff parameter λ from 0.7 GeV to 1.3 GeV (not sensitive to λ also). Fixing the α at certain value, such as 1.00 GeV, the coupling constants decrease with increase of the mass m Ω * c . According to the studies of the XYZ resonances and the deuteron [40, 46] , a typical value of α ∼1 GeV is often employed. Thus, in this work we take α = 1.0 and the corresponding coupling constants are listed in Table. II, which are used to calculate the decay processes of Once the coupling constants of the molecular Ω * c baryons and ΞD are determined, the partial decay widths of the Ω * c → Ξ
2695)γ, and the total decay width are only dependent on the parameter λ in the cutoff. Though the value of λ could not be determined in first principles, it is usually chosen as about 1 in the literature. In Ref. [26] , by comparing the sum of the partial decay modes of the η(2225) and φ(2170) with the total width, the parameter λ was constrained as λ = 0.91 − 1.00. In addition, the experimental branching ratios of ψ(4040) → J/ψη and ψ(4160) → J/ψη can be well explained with λ = 0.53 − 1.20 [45] . Larger range of 0.5 to 5 can be found in Refs. [47] [48] [49] [50] . Considering the values adopted in above literatures, we adopt a parameter λ in the a range of 0.91 ≤ λ ≤ 1.0 because this range is determined from the experimental data of branching ratios within the same theoretical framework adopted in current work in Ref. [26] . The numerical results are presented in Fig. 4 with the variation of λ from 0.90 to 1.0. In the discussed range, the partial decay widths increase with λ, and the Ω * c states mainly decay into Ξ cK and the partial width into Ξ cK is much larger than those into Ξ ′ cK and, of course, γΩ * (2695). The total width of Ω * c (3119) and Ω * c (3050) can be well reproduced in the λ range considered here. If we increase λ to higher values, the total widths of all five Ω * c baryons can not be reproduced until a much larger λ value of about 2 adopted. Hence, it is reasonable to adopt a λ of about 1 in the current work. Table. III. For comparisons, we show the results in the constituent quark model as well [10] . The decay width Γ Ξ cK is close to that in the constituent quark model if we assign the S -wave ΞD bound state as Ω * c (3050). Assuming this channel is dominant decay channel, the total decay width under such assignment is also consistent with that in constituent quark model and the experimental value. Under assignment as Ω * c (3119), the total widths decay width Γ Ξ cK is lager than that in the constituent quark model while Γ Ξ ′ cK is smaller, which leads to a comparable total decay width to those in the constituent quark model and in experiment. Table. III, compared with the results in conventional charmed baryons scheme [10] ,Ω * c (2695)γ, and the total decay width Γ total with λ = 0.91 − 1.00 that is introduced by the form factor, in comparison with the results in the constituent quark model [10] 
